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(57) Abstract 



*u f a programmable controller having a central processor unit (10) and a memoiy, the invention provides the memory in 
the formofalastmemoiy(2)(suitably aRAM) andaslowmemory(l) (suitably anEAROM).The processorisnotmalhr control- 
led by program, mformation in the slow memoiy. When it is desired to alter the control program, new program information is 
loaded mto the fast memoiy. Control is then hansferred to the fast memory, the new program information transferred to the 
slow memoiy, and control returned to the slow memoiy ^ 
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MEMORY SYSTEM FOR PROGRAMMABLE CONTROLLER 10/52.35^^ 

DT01 fiec'dPCT/r ^ o 4 FEB 2005 
This invealion relates to a memory arrangement for 

a programmable controller^ 

In a programmable controller the central processor 

..unit receives its control information from a memory in 

5 which the programme or programmes are stored, .It is 
normal to prepare the programme off-line and thereafter 
transfer the programme to the processor memory. _ 

Memories used in programmable controllers can be,' 
amongst others, of the random access type . (RAM) or can 

10 be of the electrically alterable read only t3^e (EAJIOM) . 
The former t3^e has the advantage of relatively -fast write 
and erase times but. requires a pov/er source in order that 
the information is retained. The EAROM memory is non- 
volatile i.e. no back-up batteries are required but suffers 

15 from the disadvantage that it has slow write and erase 
times when compared with the RAM memory. Thus, in 
programmable controllers which employ EAROM memories the 
facility for programming '^on the fly" i,.e. when -the system 
is in use, is not available. 

20 It is an object of the present invention to obviate 

or mitigate this disadvantage. 

According to the present invention there is provided 
a memory system for a programmable controller, comprising 
a first memory connected to the central processor unit 

25 of the controller, a second memory connected in pax^allel 
to said first memory and connected also to said processor 
unit, the arrangement being such that data may be 
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transferred from the first memory to the second memory 
and vice-versa J that the central processor unit may 
receive information selectively from either the first 
memory or the second memory. 
5 Preferably new data may be inserted in the first 

memory or in the second memory • i 
Preferably said first memory is of the electrically 

alterable read only type and said second memory is of the 

1 . ' . 

random access type. 

10 Embodiments of the present invention will now be 

described, by way of example, with reference to the 
accompanying drawings, in Tj'hich: 

Pig. 1 is a block diagram of one memory arrangement 
according to the present invention; 

15 Fig. 2 is a detailed circuit diagram of the EAROM 

memory part of a memory arrangement according to the 
present invention; and 

Fig.. 3 is a circuit diagram of the HAM memory part 
of a memory arrangement according -to the present invention, 

20 Referring to Fig.. 1 a memory arrangement for a 

programmable controller comprises a first memory 1 of 
the electrically alterable read only type (EAROM) which ^ 
contains a system programme which is fed to a central 
processor unit lO of the programmable controller. New 

25 input data can be supplied to the memory 1 through a data 
bus 21. In view of the relatively slow write and erase 
times of the EAROM memory 1 the data bus 21 is termed a 
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slow data input • 

A . second memory 2 of the random access type (RAM) is 

provided and adapted to receive new programme or data 

♦ 

•througH a data bus 22. The data bus 22 can be referred 
5 to as a fast data input in view of the relatively fast 
write and erase times of the RAM memory 2. The second 
memory 2 is connected to the first memory 1 so that ]the ' 
programme contained in the first memory can be substituted 
by the programme in the second memory 2 .\ The second 
10 memory 2 is also connected to the central processor unit 
10 and the programme in the second memory may also control 
the central processor, the first memory being. at that time 
disabled or disconnected from the processor unit! 
The second memory 2 being of the RAM type has 
15 relatively fast write and erase times and any alteration 
of the programme may be effected by entering data through 
t he bus 22. 

The inclusion of the second memory 2 of the RAM type 
allows a new programme to be inserted in the system whilst 

20 the system is operating under control of the first memory 
. 1. Once the new programme has been inserted in the RAM 
memory 2 the processor can be controlled from this memory 
and simultaneously the new programme can be transferred to 
the EAROM memory 1^ Additionally, the existing programme 

25 can be passed from the K^ROXI. memory to the. RAil memory for 
amendment whilst the processor is under the control of the 
memory 1. . 
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Further) the arrangement of this invention allows 
the programme to be duplicated on to a number of EAROM 
memories which, because of. their non- volatile nature, 
can be transferred to other systems without loss of 

5 information, \ 
Still further, the above arrangement allov/s a number 
of new programmes to be tested without disturbing the 
existing system programme . This is effected by entering ' 
a nev/ programme in the HAM memory 2 and controlling the 

10 system directly from the RA.M memory 2, simultaneously 
disabling or disconnecting the system EAROM memory 1. 
After testing of the new or trial programme the system 
is returned to being controlled by the original programme 
. in the EAROM memory 1. 

15 ' Fig. .2 is a detailed circuit diagram* the EAROM memory 
part of a memory arrangement of the present invention for 
application to a programmable controller. 

Fig. 3 is a detailed circuit diagram of the RAM memory 
part of a memory arrangement of the present invention for 

20 application to a programmable controller. 
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CLAIMS 

1. A memory system for a programmable controller 
having a central processor unit, a first memory 
connected to the central processor unit* a second 
memory connected to the central processor unit in 

5 parallel with said first memory/ and means for 
transferring information between the first and 
second memories. 

2. The memory system of claim 1, in which 
the first memory is a fast memory and the second 
memory is a slow. memory. I 

3. The memory system of claim 2, in which 
the fast memory is a random access memory (RAM) 
and the slow memory is an electrically alterable 
read-only memory (EAROM) • 

4. The memory system of claim 3/ in which the 
EAROM normally holds a system program, and the 
RAM is provided with a data' bus input for loading 
new program information. 

5. A method of operating a programmable controller 
'having a central processor unit operating under the 
control of program information held in a memory* 

the method comprising providing the memory in the 
5 form of a fast memory and a slow memory, .holding- 
the program information in the slow memory for 
normal operation, loading new program information 
when desired into the fast memory, transferring 
control of the processor unit to the fast memory, 
10 transferring the new program information to the slow 
memory v^hile control remains with the fast memory^ 
and returning control to the slow memory. 
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